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Inc., New York) by proper dilution and adjustment of the pH value to 7"0 by adding concentrated phosphoric acid. When NANLA or ovomucoid were used as substrates, the neuraminidase activity of the treated virus was 2o and I3 ~ respectively, of the activity of untreated virus. The residual neuraminidase was associated with the virus particles, as established by rate zonal centrifugation of the treated virus. The kinetics of neuraminidase inactivation were not studied because of the interference of HEDTA in the determination of N-acetylneuraminic acid (NANA).
To determine the effect of HEDTA on the haemolytic activity of Sendai virus, equal volumes (IO ml.) of a Io ~ suspension of chicken RBC and of either untreated or HEDTAtreated virus 028o H.A.U./ml.) in PBS were mixed at o °, kept at the same temperature for 25 min. and mixed occasionally. The agglutinated RBC, which had adsorbed more than 247 95 ~ of the virus, were pelleted, resuspended in 2o ml. of PBS pre-warmed to 37 ° and then incubated at the same temperature. Periodically, I ml. samples were removed and centrifuged for 3 rain. at I5oo rev./min. The percentages of lysed RBC and of eluted haemagglutinin (HA) were determined (Neurath & Sokol, 1962) . The results shown in gig. 2 indicate that treatment of the virus by HEDTA enhanced its haemolytic activity and impaired its elution from RBC. The relationship between the percentage of haemolysis and the concentration of untreated and HEDTA-treated virus, respectively, was investigated. Equal volumes of a suspension of lO ~ chicken RBC and of serial 1"5-fold dilutions in PBS of the same amounts of untreated or HEDTA-treated Sendal virus were mixed and treated further as described above. Haemolysis was determined after incubation for e hr at 37 °. The percentage of nonhaemolysed RBC was about the same when determined either by comparison of the concentrations of haemoglobin released from virus-treated RBC and from RBC completely lysed in I ~ sodium deoxycholate or by direct counting of intact RBC under the microscope.
The following conclusions were drawn from the results presented in Fig. 3 .
(1) A linear correlation exists between the log of the concentration of RBC which have not lysed and the concentration of treated virus. This correlation conforms with the Poisson distribution for n = o. This result suggests, but does not prove, that a single virus particle possessing haemolytic activity is sufficient to lyse one RBC. Since the virus particles display considerable heterogeneity with respect to haemolytic activity (Hosaka, Kitano & Ikeguchi, 1966) , direct experimental verification that haemolysis is a 'single-hit' process is not possible at present.
(2) The same correlation for untreated virus is not linear, and the difference between the levels of haemolysis caused by treated and untreated virus increases with increasing virus concentration. This may be ascribed to the faster elution of untreated virus particles from RBC, which may result in either a decreased probability of damage to the RBC membrane or an increased interference by non-haemolytic virus particles in haemolysis (Neurath, 1963) .
The attachment of most of the HEDTA-treated virus to RBC membranes appears to be irreversible, since treating the RBC ghosts (obtained by haemolysing I ml. of IO ~ chick RBC with 64o H.A.U. of virus) with Ioo units of Vibrio choIerae neuraminidase for 4o min. at 37 ° failed to release more than I o ~ of the adsorbed virus. However, HA is recovered in the water phase when the ghosts are extracted with diethylether in the presence of Tween 8o (I mg./ml.). The irreversible attachment of the virus to RBC ghosts was confirmed by electron microscopy using the technique described by Howe & Morgan (i969). About the same number of virus particles appeared to be attached to intact RBC, to which virus was adsorbed at o ° and to ghosts obtained by incubating the RBC for 2 hr at 37 °. Most of the particles remain intact during their irreversible reaction with RBC membranes. However, some, especially the larger ones, are disrupted, and occasionally virus nucleoprotein strands are seen inside lysed RBC. It is possible that only the disrupted virus particles are actually involved in haemolysis, in agreement with observations of K. Apostolov (personal communication).
The irreversible adsorption of B/MASS/66 influenza virus to RBC does not lead to haemolysis.
The above results do not show whether or not the residual neuraminidase associated with the treated virus may be required for haemolysis. To clarify this question, the effect of DDANA on the neuraminidase and haemolytic activities of Sendai virus was investigated. Two-tenths of a ml. of solutions containing various amounts of DDANA were mixed with o-I ml. of the substrate solution (I mg./ml, of NANLA in TB) and with either 0"05 ml. of a virus suspension (40oo H.A.U./ml. in TB) or with o'o5 ml. of TB (= blanks). The amount of NANA released during 3o min. incubation of the samples was determined by the method of Aminoff(I96Q and the percentage of residual neuraminidase was calculated. The neuraminidase activity corresponding to 2oo H.A.U. of Sendai virus was decreased by 50 ~ in 4 x Io -5 M-DDANA. About Ioo times higher levels of DDANA were needed for complete inhibition of the enzyme (Fig. 4) . Similar results were obtained with HEDTA-treated virus or with ovomucoid as substrate instead of NANLA. The haemolytic activity of HEDTA-treated virus (2oo H.A.U.) was further enhanced by about ~o ~ in the presence of DDANA (4 x ~o -s M); that of untreated virus was also increased by DDANA (> 10 -3 M) and the correlation between the log of the concentration of unlysed RBC and the amount of untreated
